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I n the Claims 

Tliis listing of claims will replace all prior versions, and listings, of claims in the application. 

Clamii (cur rently am en ded): 

An apparatus for cooling, comprising: 

a condenser having a heat transfer surface, wherein the condenser acls as a heat exchanger so 
that heal is removed from a compressed refrigerant by a first external fluid in thermal contact with 
the heat transfer surface oflhc condenser, wherein the condenser co mprise s a di viditm wall having 
an .interior ^ siirf^e and (in exterior s urfa ce, wherein the in ter ior surface is in t her mal contact with the 
conjiprcggod refrige rant an d the exterior surfac e is t he heat trans fer su rfiice : 

an expansion device, wherein the expansion device receives refrigerant from the condenser, 
wherein the refrigerant received from the condenser is expanded through the expansion device; 

an evaporator, wherein the refrigerant exiting the expansion device flows through the 
evaporator, wherein the evaporator is in thermal contact with a heat source, wherein the refrigerant 
absorbs heal from the heat source as the refrigerant passes through the evaporator; 

a compressor, wherein the compressor receives the refrigerant exiling from the evaporator, 
wherein the compressor compresses the refrigerant received from the evaporator, wherein the 
compressed refrigerant oxhs the compressor and (lows into the condenser; and 

n mams for flowing the first external fluid across the heat transfer surfaco of the condenser, 
wherein the (low of the first external fluid is substantially parallel with the heat transfer surface of 
the condenser. 

Claim 2 (original),: 

The apparatus for cooling according to claim 1, 

wherein the heal source is a second external fluid, wherein the second external fluid flows 
through the evaporator such that die refrigerant and the second external fluid are in thermal contact, 
wherein the rc Trigcrant absorbs heal from the second external fluid as the refrigerant passes through 
the evaporator. 
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Clai'l\ 3 (o riginal) : 

The apparatus for cooling according to claim 2 7 

wherein the condenser nets as a heat exchanger so that heat is removed from compressed 
refrigerant vapor by the first external fluid in thermal contact wilh the heat transfer surface of the 
condenser such that the temperature of the compressed refrigerant vapor decreases below the 
saturation temperature of the refrigerant and the refrigerant vapor condenses to liquid refrigerant, 

wherein the liquid refrigerant exits the condenser and is expanded through the expansion 
device, wherein the pressure and temperature of the liquid refrigerant are reduced upon exiling Ihe 
expansion device, 

wherein the liquid refrigerant exiting the expansion device flows through the evaporator, 
wherein Ihe second external fluid flows through the evaporator such that the liquid refrigerant and 
the second external fluid arc in thermal contact, wherein the liquid refrigerant absorbs heat from the 
second external fluid as the liquid refrigerant passes through the evaporator such that the liquid 
refrigerant boils to produce vapor, wherein the vapor exits the evaporator, and 

wherein the compressor receives the refrigerant vapor exiting from the evaporator, wherein 
the compressor compresses the refrigerant vapor to a pressure at which the vapor temperature is 
above the amhienl temperature o flhc condenser, wherein the compressed refrigerant vapor exits the 
compressor and flows into the condenser, wherein heat is removed from the compressed refrigerant 
vapor by Ihe first external fluid in thermal contact with the heat transfer surface of Ihe condenser 
such thai the temperature of the compressed refrigerant vapor decreases below the saturation 
temperature of the refrigerant and the refrigerant vapor condenses to liquid refrigerant. 

Cla im 4, (pri email: 

The apparatus for cooling according to claim 1, 

wherein the condenser comprises a second surface, wherein the second surface is 
substantially parallel to the heat transfer surface, wherein the condenser has a substantially tubular 
shape having a first end and a second end, wherein the heat transfer surface is on the exterior side of 
the substantially tubular shaped condenser and the second surface is on the interior side of the 
substantially tubular shaped condenser, and wherein a volume is formed by the second surface of the 
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substantially tubular shaped condenser. 
Cl aim 5 ( origi nal): 

The apparatus for cooling according to claim 4, 

wherein the flow of the first external fluid is substantially from the first end of the condenser 
to the second end of the condenser. 

CI aim 6 (orig inal): 

The apparatus Tor cooling according to claim t, 

wherein the compressed refrigerant from which heat is removed by the first external fluid in 
thermal contact with the heat transfer surface flows through the condenser such that the Dow ofthc 
compressed refrigerant is substantially parallel to the heat transfer surface. 

Claim 7 (withdrawn); j 
The apparatus for cooling according to claim 4, 

wherein the condenser has a cross-sectional shape selected from a group consisting 
of: rectangular, polygonal, square, hexagonal, peanut, and oval. 

Cl aim 8 (original): 

The apparatus for cooling according to claim 4, 

wherein the condenser has a substantially circular cross-sectional shape. 
CI aim 9 (currently a men ded): 

! fhe-An apparatus for cooling-accor d i ng to clui ^^,^pmjmsmg: 

a condenser having a heat tra nsfer surface, wh erei n the condenser a cts as a heat exch anuer so 
that heat i s removed fro m a co mpressed rc frie crant bv a first e xternal f luid in therm al co ntact with 
the he at transfe r surface o ftho c ondenser: 

an exp ansion devi ce, wh erein the ex pans ion device recei ve s refrigerant from t he condenser, 
wherein Ihe refrig erant received fro m the condense r is expanded th roug h the expansion device; 
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an evapora tor, wher ein ihe refrigerant exit ing t he expansion dev ice flows Ihrough the 
cyapprator,. wherein t he eva porator is in therm al contact with a hea t sour ce, wherein the refr igerant 
absorbs h eat from th e heat sou rce a s the refrigerant passes th rough the evapo rator; 

a compressor, wh erein the co mpressor rece ives the refrigera nt exitin g from the evaporator. 
wherein the compressor co mpress es the refrigerant rec e ived from the eva porator, whe rein the 
comp ressed rc frigcra n t exits the comp ressor a nd flows into the con denser; and 

a mean s for flowing the first e xternal fluid across the heat transfer surface of the condenser, 
wherein the flow of the first e xternal lluid is su bstantially parallel with the heat tra nsfer surface of 
Ihe con denser. 

wherei n _ th e condenser com prises' a second surface, w herei n the second surface i s 
substantially parallel to th e heat transfer surface where in the condenser ha s a substanti ally tubular 
shape haying a first end a nd a secon d end, wherein the heat t ransf er surface is on the exterior side of 
the substantially tubular sha ped condenser and t he second surface is on the inte rior side of the 
siibstaniia] ly t ubular sha ped condens er, and wherein a volum e is fanned bv the secon d surface of the 
substa ntially tubular shaped conde nser, 

wherein the compressor is positioned substantially within the volume formed by the second 
surface of the condenser. 

Cl aim 10 (previ ously pre sented): 

The apparatus for cooling according to claim 9, 

wherein the evaporator is positioned substantially within the volume formed by the second 
surface oflhe condenser. 

CI a i m 1 1 f previou sly presented); 

The apparatus for cooling according to claim 10, 

wherein the expansion device is positioned substantially within the volume formed by the 
second surface of Iho condenser. 
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Claim 12 forisdnyD: 

The apparatus for cooling according to claim 9, 

wherein Ihe compressor is substantially cylindrical in shape. 

Clai m 13 (orig inal): 

The apparatus for cooling according to claim 12, further comprising: 
a motor, wherein the motor is substantially cylindrical in shape, and wherein the motor drives 
Ihe compressor. 

C j ai m 14 (previous ly presented'): 

The apparatus for cooling according to claim 13, 

wherein Ihe motor is positioned substantially within the volume formed by the second surface 
of the? condenser. 

Clai m 15 ( original): 

The apparatus Tor cooling according to claim 13, further comprising: 
a moans for pumping the second external fluid through the evaporator. 

Claim 16 (previously pre sented): 

The apparatus for cooling according to claim 15, 

wherein the motor drives the means for pumping the second external fluid through the 
evaporator* wherein the motor, the evaporator, and the means forpumping the second external fluid 
through the evaporator arc positioned substantially within the volume formed by the second surface 
of the condenser. 

Claim, l£(origin_a Q: 

The apparatus for cooling according to claim 15, 

wherein Ihe evaporator is substantially cylindrical in shape, wherein the evaporator comprises 
a pair of parallel channels which spiral from the center of the evaporator to the outer portion of the 
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evaporator, wherein the liquid refrigerant flows through one of the channels of the pairs of parallel 
channels and the second external fluid flows through the other channel of the pair of parallel 
channels such that liquid refrigerant and the second external fluid flowing in the pair of parallel 
channels are in thermal contact with each other, 

0?i»Li?..(wj t hdrawn): 

Tlie apparatus for cooling according to claim 17, 

wherein each channel of the pair of parallel channels substantially follows the path of a 
corresponding archemidian spiral. 

£!a!.m 19 (original): 

The Apparatus for cooling according to claim 1, 

wherein the condenser is a gas to vapor heat exchanger, where the vapor is hotter than the 

gas. 

Clai m 20 (ori ginal): 

The apparatus for cooling according to claim U 

wherein the condenser is a liquid to vapor heat exchanger, wherein the vapor is holler than 
the liquid. 

C laim 21 (oriuinal): 

The apparatus for cooling according to claim 1, 
wherein the expansion device is throttling valve. 

Claim 22 (oritrinal): 

The apparatus for cooling according to claim 1, 

wherein the temperature of the liquid refrigerant liquid is reduced to at least to corresponding 
satumlion temperature upon exiting the expansion device. 



PAGE 8/20 * RCVD AT 8/26/2005 5:18:34 PM [Eastern Daylight Time] * SVR:USPTO-EFXRF-6/24 * DNIS:2738300 * CSID:3523725800 * DURATION (mm-s$):05-30 



AUG-26-05 FRI 04:24 PM SALIWANCHIK LLOYD 



FAX NO. 3523725800 



P. 



8 

Claim 23 fori g inn t) ; 

The apparatus for cooling according to claim 2, 
wherein the second external fluid is a liquid. 

Claim 2 4 fori«i nal) i 

The apparatus for cooling according to claim 2, 
wherein the second external fluid is a gas. 

Claim 25 (orig inal); 

'Hie apparatus for cooling according to claim 1, 

wherein the compressor comprises a positive displacement means such that a first volume of 
refrigerant vapor enters the positive displacement means and is compressed such that a second 
volume of compressed refrigerant vapor exits the positive displacement means, wherein the second 
volume is smaller than the first volume. 

Claim 26 (withdrawn): 

The appnralus for cooling according to claim 25, 

wherein the positive displacement means comprises a mechanism selected from the group 
consisting of: a piston, a sliding vane, a screw, and a scroll. 

gljliiilllto 

The-Anapparatus for cooling-accoidi np: to claim 25 . comprising: 

a condenser having a heat tra nsfer surface, wherein the condenser acts as a heat exchanger so 
that heat is removed from a compressed refrigerant bv a first external fluid in thermal contact with 
t he heat t ransfer surface of the co ndense r: 

a n exp ansio n dev ice, wherein the expansi on device receives refrigerant from the condenser, 
wherein the refrige rant received from the condenser i s expanded through the ex p a nsion devic e: 

an evapora tor, wherein the refrige ra nt ex iting the expansio n device flows through the 
evaporator, wherein the evapora tor is in thermal contact with a heat sour ce, wherein the refrigerant 
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absorbs heat from the heat so urce as the re frigerant m asses through the evaporator: 

a com pressor, where in the com pressor receives th e refri gerant exiting from d ie evaporator, 

wherein the compr essor compresse s th e refrigerant received fro m the evaporator, w herein the 

com pressed refrige rant exi ts ihe compressor a nd flows into the condens er; and 

a means fo r flowing the fi rst exte rnal fluid across the heat t ransfer surface of the con denser, 

wherein the fl ow of the fi rst extern al fluid is substantially para llel with the heat transfer surface of 

1hc_condensci\ 

w herein the comp ressor com prises a positive disp lacem ent means such that a firs t volume of 
refrigerant va por enters t he positive displacement means a nd is compressed such that a second 
volume of compresse d refrigerant va por exits the positive displacem ent means, whe rein the second 
volume is smaller th an the first vo lume. 

wherein the positive displacement means comprises a rotary lobe, 

wherein the rotary lobe comprises a substantially triangular shape rotor which spins on an 
eccentric shaft, wherein the rotor rotates inside an epiterchoid chamber. 

Claim 28 (original): 

The apparatus for cooling according to claim 27, further comprising: 
one or more spring loaded tip seals on the rotor. 

Clai m 29 (o riginal): 

The apparatus for cooling according to claim 27, further comprising: 
one or more spring loaded face seals on the rotor- 

Cla im 30 (original): 

The apparatus for cooling according to claim 27, further comprising: 
a means for driving the shaft which spins the rotor. 

Clai m 31 (original): 

The apparatus for cooling according to claim 27 t further comprising: 
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a molor, wherein Ihc motor drives the shaft which spins the rotor. 
Clai m 32 (p reviously presented): 

The apparatus for cooling according to claim 31, further comprising: 
a motor controller, wherein the molor controller controls the speed o f the moto r to adjust the 
rale of compression cycles. 

CA a hp . 33 (original): 

The apparatus for cooling according to claim 32> 

wherein the motor controller adjusls the rale o f compression cycles to match the cooling load. 
DiliiliJL^oriainal)^ 

The apparatus for cooling according to claim 1, 
wherein the first external fluid is air, 

Cimmiiiorifimal): 

The apparatus for cooling according to claim 1, 
wherein the first external fluid is water. 

Claim 36 (curren tly amended): 

TI>e-An_apparatus for coolin g according to claim 1 . comprising: 

a conde nser having a heat transfer surface, wherei n the condenser flpts a$ a heg fl exchan ger so 
thai heal is remov ed from a compressed rcfri^rant , bya first ex^ eyiial fluid in thermal contact with 
thejical transfer surface of the condenser: 

fin expansion device, wherein the expansion device receives refrigerant from the condenscr T 
whe rein Ihe r efriger ant received from the condenser is expanded through the expansion device; 

un evaporat or, wherein the refrigerant exiting the expansion device Hows through the 
evaporator, wherein t|ie eva porator is in thermal contact wilh a heal source, wherein the refrigerant 
absorbs heat from th e heat source as the refrige rant passes through the evaporator: 
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a compr essor, wherein the co mpressor receiv es the refrigerant exiting from t he evaporator, 
wherein th e compressor compresses the refrigerant received from t he evaporato r, wherein the 
compressed r efrigerant exits the compressor and flows into the condenser: and 

a means for flo wing the first external fluid across the h eat transf er surface of the condenser. 
wli erein the flow of the fi rst extern al fluid is substantially parallel wilh the heat tra nsfer surface of 
the c ondenser, 

wherein Hie compressor comprises an outside housing having a plurality a ffins 7 wherein the 
plurality of fins increases the surface area of the outside housing, wherein the increased surface area 
of the outside housing improves heat transfer from the outside housing. 

Claim 37 (pre viously presented): 

The apparatus for cooling according to claim 1, 

wherein the heal transfer surface of the condenser comprises an enhanced surface geometry, 
wherein the enhanced surface geometry enhances heat removal by the first external fluid. 

Cl aim 38 (previously presented ): 

The apparatus for cooling according to claim 37, 

wherein tho first external fluid is ambient aii\ wherein the enhanced surface geometry of the 
heal transfer surface of the condenser comprises a plurality of extended surface features, wherein the 
plurality of extended surface features increase the surface area of the heat transfer surface of the 
condenser compared with a base surface area of the heat transfer surface of the condenser. 

Claim 39 (prcvio uslv presented): 

The apparatus for cooling according to claim 38, 

wherein the plurality of extended surface features comprises a plurality of fins extending 
from the heal transfer surface of the condenser. 

Clnim 40 (original): 

The apparatus for cooling according to claim 39, 
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wherein the cross-sectional shape ofat least a portion of the plurality of fins is selected from 
the group of cross-sectional shapes consisting of; round, cltiptical, square, and rectangular. 

Cl aim 4 1 (prcyipnslyjires^ 

"flic apparatus for cooling according to claim 38, 

wherein the extended surface features increase the surface arcaofthchcattransfersurfhceof 
the condenser by at least a ft ctor of 2 compared with the base surface area of the heal transfer surface 
of the condenser. 

Claim 42 ( previo us ly presented): 

The apparatus for cooling according to claim 38, 

wherein the base surface area of the heat transfer surface o f the condenser is between about 
200 square centimeters and about 500 square centimeters. 

Claim 43 (previously presented): 

The apparatus for cooling according to claim 38, 

wherein the extended surface features increase the surface area of the heat transfer surface of 
the condenser by a factor of between about 2 and about 5 compared with the base surface area of the 
heat transfer surface of the condenser. 

C|aj m 44_(DLcyio.usly presented): 

The apparatus for cooling according to claim 43, 

wherein the base surface area of the heat transfer surface of the condenser is between about 
200 square centimeters and about 500 square centimeters. 

C j a i m 45Jpr i gi n nl)i 

The apparatus for cooling according to claim 44, 

wherein the apparatus for cooling provides up to 300 watts of cooling. 
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Claim AG (previo usly, presented!: 

The apparatus for cooling according to claim 38, 

wherein the base surface area of the heat transfer surface oTthc condenser is between about 
300 square centimeters and about 400 square centimeters, wherein the plurality of extended surface 
features increase the surface area of the heat transfer surface of Ike condenser by a factor of between 
about 2.5 and about 4, wherein the apparatus for cooling provides between about 200 and about 250 
watts of cooling. 

Clu [ni^ZXori^inal); 

The apparatus for cooling according to claim 38, 

wherein the plurality of extended surface features have a substantially elliptical cross-section, 
Hiich that the direction of air flow across the plurality of extended surface features is along the major 
axes of extended .surface features. 

Claim 48 (previously presented); 

The apparatus for cooling according to claim 47, 

wherein the plurality of extended surface features are positioned on the heat transfer surface 
of the condenser in a staggered arrangement with respect to the direction of air flowing across the 
heal transfer surface of the condenser. 

Claim 49 (original): 

The apparatus for cooling according to claim 48, 

wherein the spacing between the major axi*; of adjacent extended surface features is about 2.5 
times the equivalent diameter of the elliptical cross-sectional shape of the extended surface features 
and the minor axes to minor axes spacing between staggered rows of extended surface features is 
about 2,5 limes the equivalent diameter of the elliptical cross-sectional shape of the extended surface 
features. 
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Claim 50 (pre viously presente d); 

The apparatus for cooling according to claim 4, 

wherein the first external fluid is ambient air, and wherein the means for flowing the first 
external fluid across the heat transfer surface of the condenser is a fan. 

£ln j.m SI ( pr eviously p resen ted^: 

The apparatus for cooling according to claim 50, 

wherein the fan flows a portion of the first external fluid through the volume formed by the 
second surface of the condenser. 

C In] m 5 2 (previously presented!: 

The apparatus for cooling according to claim 50, further comprising: 

an outer layer, wherein the outer layer surrounds the heat transfer surface of the condenser so 

as to form a second volume belwecn the heat transfer surface of the condenser and the oxiter layer, 
wherein the first external fluid flowing across the exterior surface of the condenser (lows 

through the second volume. 

Claim 53,(ori»iualil 

The apparatus for cooling according to claim 52, 

wherein the first external fluid flowing across the heat transfer surface of the condenser flows 
from the first end of the condenser toward the second end of the condenser. 

Claim 54 .(or ig j n a 1) : 

The apparatus for cooling according to claim 52, further comprising: 

a means for flowing a portion of the first external fluid through the volume formed hy the 

second surface of the condenser from the first end of the condenser to the second , end of the 

condenser. 
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CI nim 55 ( previously presented): 

The apparatus for cooling according lo claim 54, 

wherein the second volume between the outer layer and the heat transfer surface of* the 
condenser is at a lower temperature than the volume formed by Hie second surface of the condenser. 

Claim 56 (withdr awn): 

't he apparatus for cooling according to claim 1, further comprising: 

tubingin thermal contact with the condenser, wherein the compressed refrigerant vapor flows 

through the tubing such that heat is transferred from the compressed refrigerant vapor to the 

condenser. 

Cl aim 57 (w ithdrawn): 

'flic apparatus for cooling according to claim 56, 

wherein the tubing spirals around in thermal contact with the condenser from the first end of 
the condenser to the second end of the condenser. 

Claim 53 (curren tly amended): 

Hie apparatus for cooling according lo claim 1, 

wherein the condenser comprises a first element and a second element, wherein the first 
clement is inserted inside of the second clement such that aduct is formed between the first element 
and the second element for the flow of the compressed refrigerant vapor through the condenser, 
wherein an intertor-^wfeee^^t ho first element is the soc ot^-swfaee-of the coiidenser^whcrem, an 
interior surface of the seco nd clement is the inter ior surface of the dividin g wall and an exterior 
surface of the second clcmcntjs4H the heat transfer surface of the condenser. 

The apparatus for cooling according to claim 58, 
wherein the duct is a helical duct. 
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Claim 6 0 ( with draw n) : 

The apparatus for cooling according to claim 58, 

wherein a plurality ofducts arc formed between the first clement and the second clement such 
tliat the plurality ofducts arc parallel with each other. 

Cjaim 61 (previously p resented): 

The apparatus for cooling according to claim 6, 

wherein the flow of the compressed refrigerant is substantially perpendicular to the flow of 
the first external flui d. 

Claim 62-96 (canceled) 

Claim 07, (previously presented): 
The apparatus according to claim 4, 

wherein the second surface of the condenser comprises an enhanced surface geometry, 
wherein the enhanced surface geometry enhances heal removal by the first external fluid. 

ClpmiJ)^ 

The apparatus according to claim 9798, 

wherein the first external fluid is ambient air, wherein the enhanced surface geometry of the 
heat transfer surface of 1 he condenser comprises a plurality of extended surface features, wherein the 
plurality of extended surface features increase the surface area of the heat transfer surface of the 
condenser compared with a base surface area of the heat transfer surface of the condenser. 
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